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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	




definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
Keywords:





Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
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In Indonesia, in 2006, the p evale ce of i fe tions due to 
MRSA was 23.5%. Physalis minima L. plants are known t  
have antimicrobial activity because they contain compounds 
withaferin A, which can induce programmed cell death. 
This research was to determine the minimum inhibitory 
concentration (MIC) and minimum bactericidal concentration 
(MBC) of Ciplukan (Physalis minima L.) extract in Methicillin-
resistant Staphylococcus aureus (MRSA) bacteria. Dilution 
test with Mueller-Hinton broth medium used for measuring 
the minimum inhibitory concentration (MIC). Ciplukan  fruit 
extract was dissolved in distilled water, and poured into a test 
tube with a certain concentration (0.9 g/mL (90%); 0.3 g/mL 
(45%); 0.15 g/ L (22.5%); 0.075 g/mL (11.25%) and 0.0375 g/
mL (5.625%). Aft r being incubated for 24 hours, the bacteria 
in the test tube were plated on nutrient agar plates to determine 
the MBC. The MIC cannot be determined, because the medium 
in the dilution test tube is disturbed by the color of the extract 
so that turbidity cannot be observed. From the observations of 
the minimum bactericidal concentration, MBC of the Ciplukan 
(Physalis minima  L.) fruit extract against MRSA was in the P1 
tube or equivalent to 0.9 g / ml (90%).
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perawat 	 di	 it	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidr si	dan	pe berian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	
Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
Correspondence : yud 80987@yahoo.com
INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	




intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	





in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	




tr ffic	 accident	 12	 hours	 before	 bei g	
hospitalized.	Th 	patient	 is	 unconscious	 since	
the ccident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attach d	 a	 c llar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 p in,	 with	 the	
ex mination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minut 	
presented	 with	 an	 additional	 gurgling	 breath	
with	 xygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 mi ute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	wer 	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 se nds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	
INTRODUCTION 
The carelessly use of antibiotics against the 
Stap ylococcus aureus can cause resistance, 
such as Methicillin-resistant Staphylococcus 
aureus (MRSA). From 2004 to 2006, around 
77% of nosocomial infections in Korea were 
caused by MRSA, as well as in Taiwan as 
many as 55% (Chen & Huang, 2014). As 
many as 29%-35% of Staphylococcus aureus 
isolates in all hospitals in America, and Europe 
has MRSA strains (Haddadin et al., 2013). In 
Indonesia, in 2006, the prevalence was 23.5% 
(Sulistiyaningsih, 2010). Conducted from 
Antimicrobial Resistance (AMR), surveillance 
showed that from a total 250 Staphylococcus 
aureus isolated found that 45 (18%) of them 
were are MRSA (Hadi et al., 2013).
The MRSA has beta-lacta as , which makes 
the MRSA have resistance to all beta-lactam 
antibiotics, w ich means that antibiotics 
that have b ta-lactam rings cannot be used 
to reat infections due to MRSA (Rasigade 
& Vandenesch, 2013). The MRSA is lso 
known to have the mecA gen  and fem gene. 
Staphylococcus aureus is also often found to 
have additional res stance mechanisms from 
plasmids, prophages, and transpos ns that 
have the potential to spread MRSA strains to 
other Staphylococcus aur us bacte ia (Lowy  
1998). 
Until now, there has been no research on the 
potential for Ciplukan (Physalis minima  L.) 
as an antibacterial agent such as MRSA. It is 
necessary to test the antimicrobial potential 
of the Ciplukan (Physalis minima L.) plant 
against MRSA.
METHODS
Preparation of Plant Extract
The sample used was Ciplukan fruit (Physalis 
minima  L.) obtained from the Gresik area. 
Samples that have been collected will be 
identified in the Materia Medica Batu to find 
out the type and species of the sample.
Samples obtained fro  Gresik areas were 
collected and made in the form of Simplicia. 
Simplicia obtained as much as 300g. Simplicia 
will be soaked with 70% alcohol as much 
as 750 ml liters in the tube for 3 x 24 hours. 
The filtrate obtained from the immersion will 
be concentrated with a rotary evaporator. The 
extract obtained was 180mg. The extract is 
stored at 4 ° C.
Ethical Clearance
This research was carried out based on a 
certificate of ethics made by the Health Research 
Ethics Committee of the Faculty of Medicine, 
Airlangga University, Surabaya, with certificate 
number No.141 / EC / KEPK / FKUA / 2019.
Preparation of Bacterial Specimen
The MRSA bacterial specimens were obtained 
from bacterial storage in the Department of 
Microbiology, Faculty of Medicine, Airlangga 
University.
Inoculation Preparation
The existing stock is cultured in advance so 
that healthy growth is obtained (it thrives and 
in the logarithmic growth phase or does not 
experience mutations or lag or die phase). 
The bacterial colony is taken using a loop and 
transferred to a tube that was previously filled 
with nutrien broth. Bacteria were incubated for 
24 hours at 37⁰C. The turbidity proportion is 
equivalent to 0.5 McFarland.
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Preparation of Antimicrobial Test
Antimicrobial act vity te ts were carried out by 
the dilution method in the Mueller-Hinton media. 
Ciplukan (Physalis minima  L.) fruit extract 
was d luted with dist lled water (aquadest). 
Then, Ciplukan fruit extracts divided into five 
test t bes with different concentrations. P1 tube 
90% (g/mL), P2 45% (g/mL) tube, P3 tube 
22.5% (g/mL), P4 tube 11.25% (g/mL), and P5 
tube 5.625% (g/mL). Each tube will be given 1 
mL of bacterial suspension except the control 
tube. Repetition is done five times.
Determination of the Minimum Inhibitory 
Concentration (MIC) and Minimum Bacte-
ricidal Concentration (MBC)
The minimum inhibitory concentration (MIC) 
is the lowest concentr tio  of an antimicrobial 
agent that inhibits bacterial growth after being 
incubated for 24 hours at 37 ° C.
The minimum bactericidal concentration 
(MBC) is the concentration of an antimicrobial 
agent needed to kill certain bacteria. The 
minimum bactericidal concentration can be 
determined from the antimicrobial agent, which 
has been determined the minimum inhibitory 
c ncentration after incubation for 24 hours at 
37 ° C.
RESULTS 
Observations on bacterial growth are made 
through two methods: 1) Dilution test to 
determine the MIC; 2) cultured bacteria on 
nutrient agar plates to determine the MBC.
Dilution test was carried out using seven tubes, 
including positive and negative control tubes. 
Each tube was filled with extract concentrations 
of 90% (g / mL), 45% (g / mL), 22.5% (g / 
mL), 11.25% (g / mL), and 5.625% (g / mL). 
For positive control containing MRSA colonies 
and negative control containing 90% (g / mL) 
extract without MRSA.Jurnal Kedokteran Qanun Medika 
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Observation of dilution results found that each tube has a different color. The difference 
in color was due to differences in concentration between the tubes. Dilution test results 
are carried out visually by comparing the level of turbidity between the treatment tube 
and the control tube. In Table 1. we can see the colored medium in the tube so that the 
MIC cannot be determined. The medium color is determined subjectively. 
 Then Each tube will be cultured on nutrient agar plates to determine the MBC.  The 
result of the MBC showed in Table 2. In the first and fifth replications, minimum 
Table 2. Observation of Bacterial Growth in Agar Plate Nutrient 
Tube Concentration 
Observation of Bacterial Growth in Agar Plate Nutrient 
Replication 
1 2 3 4 5 
K 1 90% (g/mL) extract - - - - - 
K 2 MRSA + + + + + 
P 1 90 % (g/mL) extract + MRSA - - - - - 
P 2 45 % (g/mL) extract + MRSA - + + + - 
P 3 22,5 % (g/mL) extract + MRSA - + + + - 
P 4 11,25 % (g/mL) extract + MRSA + + + + + 
P 5 5,625 % (g/mL) extract + MRSA + + + + + 
‘+’ show bacterial growth, while ‘-‘ no bacterial growth 
 MRSA :  Methicillin-resistant Staphylococcus aureus 
Tube
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Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	




definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
Keywords:





Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
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perawat 	 di	 it	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidr si	dan	pe berian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	
Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
Correspondence : yud 80987@yahoo.com
INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	




intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	





in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	




tr ffic	 accident	 12	 hours	 before	 bei g	
hospitalized.	Th 	patient	 is	 unconscious	 since	
the ccident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attach d	 a	 c llar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 p in,	 with	 the	
ex mination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minut 	
presented	 with	 an	 additional	 gurgling	 breath	
with	 xygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 mi ute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	wer 	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 se nds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	
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Observation of dilution results found that each tube has a different color. The difference 
in color was due to differences in concentration between the tubes. Dilution test results 
are carried out visually by comparing the level of turbidity between the treatment tube 
and the control tube. In Table 1. we can see the colored medium in the tube so that the 
MIC cannot be determined. The medium color is determined subjectively. 
 Then Each tube will be cultured on nutrient agar plates to determine the MBC.  The 
result of the MBC showed in Table 2. In the first and fifth replications, minimum 
Table 2. Observation of Bacterial Growth in Agar Plate Nutrient 
Tube Concentration 
Observation of Bacterial Growth in Agar Plate Nutrient 
Replication 
1 2 3 4 5 
K 1 90% (g/mL) extr ct - - - - - 
K 2 MRSA + + + + + 
P 1 90 % (g/mL) extract + MRSA - - - - - 
P 2 45 % (g/mL) extract + MRSA - + + + - 
P 3 22,5 % (g/mL) extract + MRSA - + + + - 
P 4 11,25 % (g/mL) extract + MRSA + + + + + 
P 5 5,625 % (g/mL) extract + MRSA + + + + + 
‘+’ show bacterial growth, while ‘-‘ no bacterial growth 
 MRSA :  Methicillin-resistant Staphylococcus aureus 
Obs rvation of dilution results found that each 
tub  h s  differ nt color. The difference in 
color was due to differenc s i  concentration 
between th  tubes. Dilution test results are 
carried out visually by comparing the level 
of turbidity between the treatment tube and 
the control tube. In Table 1. we can see the 
colored medium in the tube so that the MIC 
cannot be determined. The medium color is 
determined subjectively.
Then E ch tube will be cultured on nutri-
ent agar plates to etermine the MBC.  The 
r sul  f the MBC sh wed in Table 2. In 
the first and fifth replications, minimum 
bactericidal concen ration was observ d at 
a concentration of 22.5% (g/mL), and at 
t e second to fourth replicat on, the MBC 
was obs rved at a concentration of 90% (g/
mL). I  he positive control, found bacteri-
al growth on nutrient agar plates and in the 
negative control tube found no bacterial 
growth. The absence of bacterial growth in 
the negative control also indicated the ex-
tract wa  not contaminated.
DISCUSSION 
Antibacterial Mechanism of Cipluka  Fruit 
Extract
Methicillin-resistant Staphylococcus damages 
the structure of β-Lactam antimicrobials by 
producing beta-lactamase and has structural 
changes in the binding protein penicillin. MRSA 
strains have two resistance mechanisms, namely 
intrinsic (innate) and extrinsic (acquired). 
Intrinsic resistance will continue to be attached 
to bacteria and never change. The intrinsic 
mechanism of MRSA is the presence of the 
ecA gene that encodes PBP2a. In addition to 
the mecA gene, MRSA also has a fem gene. Fem 
gene, which can make MRSA has resistant to 
methicillin, penicillinase-resistant penicillins, 
and cephalosporin (Jansen et al., 2006).
Staphylococcus aureus peptidoglycan has a long 
characteristic in the form of a woven structure 
(cross-linkage) with a flexible pentaglycine side 
chai . This peptidoglyca  is an antimicrobial 
t rg t of β-lactam. Resistance occurs when 
ther  is a chang  of structure in PBP2a because 
of the production of the beta-lactamase enzyme 
that can catalyze th  β-La tam antimicrobial so 
that the antimicrobial β-Lactam cannot damage 
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experience	severe	brain	 injury	 in	 the	United	States.	There	




definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
Keywords:





Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
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the structure of peptidoglycan. Penicillin-
binding protein is a grou  of proteins involved 
in peptidoglycan biosynthesis, which catalyzes 
the transpeptidation reaction (Memmi et al., 
2008). Th  ranspeptidat n reaction by PBP 
is required at the time of bacterial cell wall 
synthesis. Penicillin-binding prote n is also a 
target of the β-L ctam protein so that if there is 
a change in the structure of PBP, the β-Lactam 
protein will be inactive and cannot interfere with 
cell wall synthesis. Some of the mechanisms 
that cause acquired resistance are efflux pumps, 
impermeability mut tions, carbapenemases, 
and aminoglycoside-modifying enzymes. 
The active compounds in Ciplukan are 
within one, withanolide A, withaf rin A, 
dih droxyphysalin B2-4, and physalin A 
(Chothani & Vaghasiya, 2012). Withaferin A is a 
steroidal lactone isolated from a medicinal plant 
from India, Withania somnifera. Withaferin 
A is widely known as an anti-inflamm tory, 
anticancer and antimicrobial. Withaferin A can 
inhibit cell growth and induce apoptosis (Sail & 
Hadden, 2012).
The mechanism of action of withaferin A 
is to bind the metabolic enzymes that have 
amino acids with the SH group. Amino acids 
that have an SH group are methionine and 
cystein . Methio ine is an essential amino acid 
containing sulfur. Methionine is the precursor 
of any metabolite protein such as succinyl-
CoA, homocysteine, cysteine, creatine, 
and carnitine. Methionine also helps the 
biosynthesis of glutathione, which fun tions to 
fight oxidative stress on cells (Martínez et al., 
2017). The withaferin A bond to the SH group 
that will inactivate the metabolic enzymes, 
induce oxidative stress because glutathione 
is not formed and cut the glycolysis pathway 
because it destroys succinyl-CoA so the cells 
will start to die.
The content of t e active substance Withaferin 
A as an antibacteri l is also aided by the action 
of flavonoids, whic  are lipophili  substances 
which can damage bacterial cell m mbranes 
that will cause th  release of metabolites 
from the cell and the e try of fluid from the 
outside int  the cell. Alkaloids are heterocyclic 
nitrogen compou ds that are known to be able 
to interfere with nucleic acid roduction and 
cell division (Cu h ie et al., 2014; Narasimha 
Rao & Raman Venkatachalam, 1999)
Minimum Bactericidal Concentration (MBC) Determination 
Table 3. Antimicrobial Activity of Ciplukan Extract From any Studies  
Microba MBC Refer nce Part of the Plant 
B. Subtilis, E.coli, P. 
solanacearum 
2mg/mL (Shariff et al., 2006) Leaf 
X. Vesicatoria 4mg/mL (Sha iff et al., 2006) Leaf 
B. subtilis, P. solanacearum, and 
X. Axonopodis 
2mg/mL (Shariff et al., 2006) Callus 
E.coli and X. vesicatoria 4mg/mL (Shariff et al., 2006) Callus 
Methicillin-resistant 
Staphylococcus aureus 





90% (g/mL) Author’s Fruit 
MBC: Minimum Bactericidal Concentration 
 
215214
QANUN MEDIKA Vol 4       No 2    JULY 2020 QANUN MEDIKA Vol 4       No 2   JULY 2020 QANUN MEDIKA VOL 4   no 1   Mei 2019
QANUN MEDIKA 
JURNAL KEDOKTERAN FKUM SURABAYA
QANUN MEDIKA VOL 4  No 1   Mei 2019
QANUN MEDIKA 
JURNAL KEDOKTERAN FKUM SURABAYA
. .l no 1  ei 2019
 I  
JURNAL KEDOKTERAN FKUM SURABAYA
Case Report
Diabetes insipidus in patiens with traumatic severe brain injury
Yudha Adi Prabowo1, Prananda Surya Airlangga2
1) Resident of Anesthesiology and Intensive Care of RSUD Dr. Soetomo, Medical Faculty of  
Airlangga University.
2)	Staff	Departement	of	Anesthesiology	and	Reanimation	of	RSUD	Dr.	Soetomo,	Medical	Fac-
ulty of  Airlangga University.
A R T I C L E   I N F O
Submitted : Januari 2019
Accepted : February 2019
Published : Mei 2019
ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	




definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
Keywords:





Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
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perawat 	 di	 it	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidr si	dan	pe berian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	
Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
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INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	




intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	





in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	




tr ffic	 accident	 12	 hours	 before	 bei g	
hospitalized.	Th 	patient	 is	 unconscious	 since	
the ccident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attach d	 a	 c llar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 p in,	 with	 the	
ex mination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minut 	
presented	 with	 an	 additional	 gurgling	 breath	
with	 xygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 mi ute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	wer 	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 se nds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	
Minimum Bactericidal Concentration 
(MBC) Determinat on 
From table 3, the research has varying results 
from the first replication to replication five. 
In the first replication, MBC was observed in 
P3 tube (22.5% (g / mL)). But in the second 
replication, MBC can be observed in P1 tube 
(90% (g / mL)), third replication in P1 tube 
(90% (g / mL)), fourth replication in P1 tube 
(90% (g / mL)), and the fifth replication, MBC 
can be observed in P3 (22.5% (g / mL)). This 
study was compared with previous research 
on antimicrobial activity testing of Ciplukan 
(Physalis minima  L.) fruit extracts.
Ciplukan (Physalis minim   L.) leaf extracts 
have antimicrobial mechanism against B. 
Subtilis, E.coli, P. solanacearum, and X. 
axonopodis at a conc ntration of 2mg/mL 
while X. Vesicatoria at  concent ati n of 
4mg/mL. Also, Ciplukan (Phy alis minima 
L.) callus extracts also showed the minimum 
bactericidal concentration of B. subtilis, 
P. solanacearum, and X. axon podis at a 
concentration of 2mg/mL whereas in E.coli 
and X. vesicatoria at a concentration of 4mg/
mL (Shariff et al., 2006).
A similar study conducted with Physalis 
angulata L. leaf extract found that at a 
concentration of 70% could kill (MBC) 
MRSA bacteria (Fitrianti et al., 2011).
In this study of Ciplukan fruit extract against 
the MRSA bacteria, the bacteria could not 
grow on the media at a concentration of 22.5% 
(g / mL) in the first and fifth replications, but 
in the second, third and fourth replication 
bacteria could not grow at a concentration of 
90% (g/mL).
Other studies have also shown similar results, 
namely differences in th  rat s of MBC in 
replication. Th  differences in the MBC 
ethanol extract o  Zingiber cassumunar 
Roxb, between concentrations of 12.5%; 
25%; and 50%. At a concentration of 50% 
already, no bacterial growth was found in all 
replications, a conc ntration of 25% obtained 
bacterial growth in 1 of 7 replications, a 
concentration of 12.5%  was obtained growth 
in 4 of 7 replications. The MBC is determined 
at the smallest concentration where there is no 
significant difference compared with negative 
controls, and there are significant differences 
when compared with positive controls so that 
the MBC is determined at a concentration of 
25% (Raharjoyo & Gunardi, 2009). From that, 
w  conclude that the MBC in this study was 
90% (g/mL).
This study could not determine the MIC because 
the solution in the Ciplukan (Physalis minima 
L.) fruit extract was colored, so the turbidity 
level to determine the MIC was not possible. 
Therefore, it is necessary to filtrate the solution 
to make it colorless. Another way is to make an 
extract with another method so that the extract 
will be colorless. Further research in vivo is 
needed to determine the dosage and side effects 
of the Ciplukan fruit.
CONCLUSION
Ciplukan fruit extract (Phy alis minima  L.) 
has an antibacterial effect against MRSA. The 
minimum bactericidal concentration (MBC) in 
thi  study was 90% g/mL. The MIC cannot be 
determined.
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definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
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experience	severe	brain	 injury	 in	 the	United	States.	There	




definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 








perawat 	 di	 it	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidr si	dan	pe berian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	
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INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	




intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	





in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	




tr ffic	 accident	 12	 hours	 before	 bei g	
hospitalized.	Th 	patient	 is	 unconscious	 since	
the ccident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attach d	 a	 c llar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 p in,	 with	 the	
ex mination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minut 	
presented	 with	 an	 additional	 gurgling	 breath	
with	 xygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 mi ute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	wer 	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 se nds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	
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